pre-column derivatization of amino acids with phenylisothiocyanate. Elution conditions were varied until a good separation was achieved. A typical chromatogram for C M L is shown in Fig. I(u) . All other peaks came from the dcrivatization process.
Urine samples were first dcproteinized, using Millipore PLGC membrane filters, and then 25 111 aliquots were derivatized with phcnylisothiocyanate and evaporated to dryness. T h e dried residue was taken up in I00 pI of which 1 0 pl was applied to the column. A typical chromatogram of urine is shown in Fig. I ( h ) , which shows that C M L had ii retention time of 12.6 min under the conditions used (see legend of Fig. 1 for details) . T h e identification o f CMI. was confirmed by demonstrating that the peak co-eluted with authentic material.
Early morning urine samples were collected from 29 nondiabetic males with an age range from 4 to 60 years. C M L and crcatinine were measured in thcsc samples. T h e mean value f s.11 obtained was I 1. I f 7.3 (range 4.5-CML/g of creatininc. There was no significant tre In a separate study, using non-timed daytime samples, values were lower, S . 8 f 1.9 mg of CML/g of crcatinine (range 4.2-9.1) in five non-diabetics and 8.6 f 3 . 9 mg of CML/g of creatininc (range 3.9-13.6) in nine diabetics.
A simple, specific and sensitive assay for measuring C M L in urine has been established. T h e values for C M L in urine are in good agreement with earlier published values [ 21, but arc about 10-fold greater than those obtained for fasting urine samples 171. T h e implication o f this is that C M L derived from dietary protein is a major contributor t o urinary CML. This matter needs t o be clarified heforc furr studies can be performed. It will then be possible t o ess whether levels of C M L arc affected by age and by betes. An alternative is t o measure C M L in tissue samples after extraction and hydrolysis of long-lived proteins. It may be that the relative rate of formation of C M L comparcd to advanced glycation end-products is reduced in patients who are at greatest risk o f the chronic complications o f diabetes.
We gratefully acknowledge the support given by the 131-itish Diabetic Association towards the research.
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Received 14 June 10x9 T h e purpose of the present investigation was to study the Abbreviations used: ES. electrical stimulation; LMI. electromagnetic induction. effect of electromagnetic induction ( E M l ) on nerve impulse conduction and muscle twitch contraction in the frog isolated sciatic nerve-gastrocnemius muscle preparation, t o see if EM1 inhibited neuromuscular transmission in this preparation.
Effect of electromagnetic induction on impulse conduction in the frog nerve-muscle preparation
T h e preparation was dissected and set up in an organ bath containing 100 ml of Ringer solution, at room temperature (22-25°C). T h e nerve trunk was passed through an induction coil (copper coil. 20-120 turn, 0.5 mm diameter and 0.6 Q ). T h e induction coil was wound on a PVC tube (internal diameter 2 mm). T h e nerve trunk was moistened with Ringer lY89 solution. The gastrocnemius muscle was laid in the organ bath, with one end pinned, while the other end was attached, via a thread, to a force transducer leading to a pen recorder. The contractile responses produced by ES or by EM1 were recorded isometrically. The sciatic nerve was stimulated, electrically, at 0.5 Hz with 0.25-0.6 V (supramaximal) and 1 ms duration. The pattern of ES was interrupted by a period of EM1 (induced current from a d.c. source of 1.5-4 V, at a frequency of 100 min-I), operated via a make-and-break switch. The duration of the EM1 was 2-4 min. The results showed that EM1 reduced and then blocked impulse conduction and the isometric twitch contractions [control 3.5 k 0.4 g tension, mean f s.E.M., n = 8 experiments (frogs)] within 2 min of application of the EM1 to the sciatic nerve. Recovery of the blocked twitches and impulse conduction (to about 5.7 mV, nerve compound action potential) was obtained within 4-5 min after the cessation of the EM1 and the washing out of the preparation in control Ringer solution. Electron microscopic (scanning) studies of the cross-sections of the sciatic nerve showed that EM1 may produce lesions in the nerve membrane, especially in the myelinated nerve membrane (including the Schwann cells), e.g. producing vacuoles and degeneration of the fibres. The mechanism of this kind of inhibition by EM1 can be explained in terms of an interruption of the ionic fluxes across the nerve membrane (2) (3) (4) (5) , and production of lesions in the nerve membrane, causing degeneration of the myelin sheath in the frog sciatic nerve, and subsequent block of impulse conduction and neuromuscular transmission.
Introduction
The regulation of carnitine palmitoyltransferase (CPT ) 1 (EC 2.3.1.2 1 ) activity, by malonyl-CoA, is important in control of ketogenic flux in livers of normal fed adult rats [I] . However, there is indirect evidence that significant control over ketogenesis may be invested at other (intramitochondrial) sites
We have presented strong evidence that in addition to CPT I, mitochondria1 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) synthase (EC 4.1.3.5), the second enzyme of the HMG-CoA pathway, may exert control over the ketogenic flux [ 9-101. Changes in ketone body production occur in parallel with changes in mitochondria1 HMG-CoA synthase activity in liver mitochondria from adult and young rats [9] [10] [11] [12] . These result from changes in the succinylation (and inactivation) of the synthase and in the absolute amounts of enzyme present.
In this paper we use the 'top-down' approach [ 131 of Metabolic Control Theory [ 14-16] to investigate whether the enzymes of the HMG-CoA pathway can contribute significantly to control of ketogenesis. We question the frequent assumption that CPT I is necessarily the only major control site.
12-81. We divided the system into two parts connected by an intermediate X (the acetyl-CoA:CoA ratio) (see [13, 191) . We considered CPT I, the carnitine carrier, CPT 11, the enzymes of P-oxidation and of the electron transport chain as a single step (beta) which results in the production of acetyl-CoA. The second step (acac) was the group of enzymes which synthesize acetoacetate from acetyl-CoA (the HMG-CoA pathway).
The approach. We measured the rate of acetyl-CoA formation from palmitoyl-CoA, Jhe,,, (by measuring the rate of oxygen consumption, Jo), the rate of acetoacetate production from acetyl-CoA, J,,,,, and the concentrations of acetylCoA and CoA at three different acetyl-CoA:CoA ratios. The ratios were set by addition of pyruvate, which is oxidized to acetyl-CoA by pyruvate dehydrogenase. Using these data and the Flux Control Summation and Connectivity Theorems (see (13, 19] ), we calculated the overall elasticities to the acetyl-CoA : CoA ratio and the overall flux control coefficients over ketogenesis of the two defined components of the system.
Calculations. In the absence of added pyruvate (condition l), measured oxygen consumption is due to oxidation of the reducing equivalents released during conversion of palmitoyl-CoA to acetyl-CoA However, with added pyruvate (condition 2), oxygen consumption results from oxidation of reducing equivalents from both palmitoyl-CoA and pyruvate, and Jhc,,(2) can be calculated as follows: 
